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ABSTRACT
We study logamediate inflation in the context of f(T ) teleparallel gravity. f(T )-gravity is a generalization of the
teleparallel gravity which is formulated on the Weitzenbo¨ck spacetime, characterized by the vanishing curvature tensor
(absolute parallelism) and the non-vanishing torsion tensor. We consider an f(T )-gravity model which is sourced by
a canonical scalar field. Assuming a power-law f(T ) function in the action, we investigate an inflationary universe
with a logamediate scale factor. Our results show that, although logamediate inflation is completely ruled out by
observational data in the standard inflationary scenario based on Einstein gravity, it can be compatible with the 68%
confidence limit joint region of Planck 2015 TT,TE,EE+lowP data in the framework of f(T )-gravity.
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1. INTRODUCTION
Inflation is accepted as a paradigm to solve some
problems of hot Big Bang cosmology, such as the flat-
ness, horizon, and unwanted relics problems (Guth 1981;
Albrecht & Steinhardt 1982; Linde 1982, 1983). Fur-
thermore, growth of the perturbations seeded during
inflation can provide a convincing explanation for the
large-scale structure (LSS) formation in the universe and
also for the anisotropies of the cosmic microwave back-
ground (CMB) radiation (Mukhanov & Chibisov 1981;
Guth & Pi 1982; Hawking 1982; Starobinsky 1982).
In the standard inflationary scenario, a canonical
scalar field, known as an “inflaton”, is considered in
the framework of Einsteins general relativity (GR) to
explain the accelerated expansion of the universe dur-
ing the inflationary era. Various inflation models with
specific potentials or scale factors have been exten-
sively investigated in the setting of the standard in-
flationary scenario in the light of observational data
(Hossain et al. 2014; Martin et al. 2014b,a; Geng et al.
2015; Huang et al. 2016).
Impressive observational data have been released by
the Planck 2015 collaboration (Planck Collaboration
2016) following study of the anisotropies in both the
temperature and polarization of the CMB radiation.
Applying these observational data, we can obtain useful
information about the primordial stages of our universe.
Furthermore, the observational data from CMB, LSS
and other sources can be employed to probe the the-
ory of gravity on astrophysical and cosmological scales
(Baker et al. 2015).
Since the early stages of our universe occurred in the
regime of high-energy physics, quantum modifications
to gravity may play a key role in the inflationary dynam-
ics. Motivated by this concept, numerous inflationary
models have been suggested on the basis of extended
theories of gravity (Cerioni et al. 2010; Tsujikawa et al.
2013; Artymowski & Lalak 2014; Bamba et al. 2014;
Artymowski et al. 2015; Myrzakulov et al. 2015; Kumar et al.
2016; Sharif & Nawazish 2016; Tahmasebzadeh et al.
2016). One interesting class of inflationary models is
based on teleparallel gravity (TG) and its generaliza-
tion, f(T )-gravity. TG was employed by Einstein in
1928 to attempt to unify gravity and electromagnetism
(Einstein 1930; Unzicker et al. 2005). Although TG
and GR are equivalent, they are conceptually com-
pletely different theories. In TG, the dynamical object
is not the metric but instead is a set of vierbein (or
tetrad) fields which forms an orthogonal basis for the
tangent space at each point of spacetime. The vierbein
fields are transferred parallel in all of the manifolds,
which is why TG is sometimes called teleparallelism.
Also, in TG, the covariant derivative is defined using
the curvature-free Weitzenbo¨ck connection rather than
the torsionless Levi-Civita version in GR. Furthermore,
in TG, the trajectory of motion is determined by the
force equations as opposed to the geodesic equations in
GR (de Andrade & Pereira 1997).
By a formal analogy with f(R)-gravity, the theory
of f(T )-gravity theory was established by extending
the Lagrangian of TG to an f(T ) function of a tor-
sion scalar T (Ferraro & Fiorini 2007, 2008). Cosmo-
logical implications of f(T )-gravity have been exten-
sively studied in the literature (Bengochea & Ferraro
2009; Linder 2010; Bamba et al. 2011; Bamba & Geng
2011; Bengochea 2011; Miao et al. 2011; Yang 2011a,b;
Karami & Abdolmaleki 2012, 2013; Karami et al. 2013).
The theory of cosmological perturbations in this sce-
nario has been studied by Dent et al. (2011); Chen et al.
(2011); Zheng & Huang (2011); Izumi & Ong (2013);
Cai et al. (2011), and Rezazadeh et al. (2016). Re-
cently, several inflationary models have been investi-
gated in the framework of f(T )-gravity (Nashed & El Hanafy
2014; Jamil et al. 2015; El Hanafy & Nashed 2015,
2016; Bamba et al. 2016; Rezazadeh et al. 2016; Wu
2016). For a comprehensive review of f(T )-gravity and
its cosmological implications, see Cai et al. (2016) and
references therein.
In this work, we study logamediate inflation in the
framework of f(T )-gravity with a minimally coupled
canonical scalar field. Logamediate inflation is speci-
fied by a scale factor of the form a(t) ∝ exp [A(ln t)λ]
where A > 0 and λ ≥ 1 (Barrow & Nunes 2007). Loga-
mediate inflation can be regarded as a class of possi-
ble indefinite cosmological solutions resulting from im-
posing weak general conditions on cosmological mod-
els. Barrow (1996) proposed that there are eight possi-
ble asymptotic solutions for cosmological dynamics, of
which three lead to non-inflationary expansions. Three
others give rise to the power-law (a(t) ∝ tq where q > 1),
de Sitter (a(t) ∝ eHt where H is constant) and interme-
diate (a(t) ∝ exp [Atλ] where A > 0 and 0 < λ < 1)
inflationary expansions. The remaining two inflation-
ary solutions have asymptotic expansions in logamediate
form. It is worth mentioning that logamediate inflation
arises naturally in some scalartensor theories (Barrow
1995).
To date, the power-law and intermediate inflationary
models have been investigated in the f(T )-gravity sce-
nario, and it has been shown that, using this setting, we
can resurrect these models in light of observational data
(Rezazadeh et al. 2016). This motivates us to consider
logamediate inflation in the framework of f(T )-gravity.
Logamediate inflation has already been studied within
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the standard inflationary scenario (Barrow & Nunes
2007), and it seems that its predictions are not compat-
ible with the current constraints from the Planck 2015
data (Planck Collaboration 2016).
The structure of this paper is as follows. In Section
2 we review the dynamics of the background cosmology
in f(T )-gravity. We also explore the relations governing
the power spectra of the scalar and tensor perturbations
in this model. In Section 3, we consider a power-law
form for the f(T ) function and study logamediate in-
flation in this setting. We estimate the inflationary ob-
servables in our model and check their viability in light
of the Planck 2015 data (Planck Collaboration 2016).
Finally, in Section 4, we present our concluding remarks.
2. THE F (T ) THEORY OF GRAVITY
In the context of f(T )-gravity, the action of modified
TG can be written as (Ferraro & Fiorini 2007, 2008)
I =
1
2
∫
d4x e [f(T ) + Lφ] , (1)
where e ≡ det(eiµ) =
√−g. Also, T and Lφ are the
torsion scalar and the Lagrangian of the scalar field φ,
respectively. It should be noted that throughout of this
paper we set the reduced Planck mass to be unity,MP ≡
1/
√
8piG = 1, for the sake of convenience.
In our notation, eiµ is the vierbein or tetrad field which
is used as a dynamical object in TG, and satisfies the
orthonormality relations
eµi e
i
ν = δ
µ
ν , e
µ
i e
j
µ = δ
j
i . (2)
Here, Latin and Greek indices label tangent space and
spacetime coordinates, respectively. All indices take val-
ues from 0 to 3. With the help of a dual vierbein, one
can obtain the metric tensor as
gµν(x) = ηije
i
µ(x)e
j
ν(x), (3)
where ηij = diag(−1, 1, 1, 1) is the Minkowski metric
induced on the tangent space.
In GR, the Levi-Civita connection is
Γλµν = Γ
λ
νµ ≡
1
2
gλρ(gρµ,ν + gρν,µ − gµν,ρ), (4)
where the comma denotes the partial derivative. The
Levi-Civita connection (4) leads to nonzero spacetime
curvature but zero torsion. In contrast, in TG, we have
the Weitzenbo¨ck connection
Γ˜λ µν ≡ eλi ∂νeiµ = −eiµ∂νeλi , (5)
which yields zero curvature but nonzero torsion.
In GR, the curvature plays the role of gravitational
force, and the trajectory of motion is determined by the
geodesic equations as
duλ
ds
+ Γλµνu
µuν = 0, (6)
where uλ is the four-velocity of the particle. In con-
trast, in TG, the torsion acts as a force and grav-
itational interaction is given by the force equations
(Hayashi & Shirafuji 1979)
duλ
ds
+ Γ˜λ µνu
µuν = T λµνu
µuν , (7)
where T λµν is the torsion tensor, expressed as
T λµν ≡ Γ˜λ νµ − Γ˜λ µν = eλi (∂µeiν − ∂νeiµ). (8)
The difference between the Levi-Civita and Weitzenbo¨ck
connections gives the contorsion tensor
Kλµν ≡ Γ˜λ µν − Γλµν =
1
2
(T λµν + T
λ
νµ − T λµν). (9)
The torsion scalar T is defined as
T ≡ S µνλ T λµν , (10)
where S µνλ is the superpotential tensor given by
S µνλ ≡
1
2
(Kµνλ + δ
µ
λT
ρν
ρ − δνλT ρµρ). (11)
Using the Weitzenbo¨ck connection (5), the teleparallel
covariant derivative, ∇˜µ, of the vierbein fields vanishes,
i.e.,
∇˜µeiν ≡ ∂µeiν − Γ˜λ νµeiλ = 0. (12)
This reflects the concept of absolute parallelism or
teleparallelism in TG. In GR, the metric covariant
derivative, ∇λ, of the metric is zero
∇λgµν ≡ ∂λgµν − Γρλµgρν − Γρλνgρµ = 0. (13)
Variation of the action (1) with respect to the vierbein
(tetrad) eiλ leads to the field equations in f(T )-gravity
as (Li et al. 2011a,b)
[
e−1∂µ
(
e eρiS
λµ
ρ
)− eσi S νλµ T µνσ] f,T + 12eλi f(T ) +
eρiS
λσ
ρ (∂σT ) f,TT = 8piG Θ
λ
i , (14)
where we define f,T ≡ df/dT and f,TT ≡ d2f/dT 2. Also
Θλi ≡ e−1δLφ/δeiλ and the usual energy-momentum ten-
sor is given in terms of Θλi as
Θµν = ηijΘνi e
µ
j . (15)
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Note that the set of field equations (14) are second order,
and are considerably simpler than the fourth-order equa-
tions of f(R) theory (Wu & Yu 2010, 2011; Wei et al.
2011).
Contracting with eiν , Equation (14) can be rewritten
into the form (Li et al. 2011a,b,c)
Rµνf,T − 1
2
gµν [(1 + T )f,T − f(T )] + S λνµ (∇λT )f,TT
= 8piG Θµν , (16)
which shows that for f(T ) = T , the field equations co-
incide completely with those of GR. This is why in the
literature, TG is called the teleparallel equivalent of GR
(TEGR). This can also be understood in another way.
Li et al. (2011a) have shown that T and R differ only
by a total divergence, i.e., R = −T − 2∇µ(T νµν). Since
the total divergence can be neglected inside an integral,
the TG Lagrangian density is completely equivalent to
the EinsteinHilbert density.
Now, we consider a spatially flat universe described
by the Friedmann-Robertson-Walker metric
gµν = diag
(−1, a2(t), a2(t), a2(t)) , (17)
where a is the scale factor of the universe. Using this
together with Equation (3), we get
eiµ = diag (1, a(t), a(t), a(t)) . (18)
Substituting the vierbein (18) into (10) yields
T = −6H2, (19)
where H ≡ a˙/a is the Hubble parameter.
Taking Θµν = diag(−ρφ, pφ, pφ, pφ) for the energymo-
mentum tensor of the scalar field in the perfect fluid
form and using the vierbein (18), the field equations
(14) yields the Friedmann equations in f(T )-gravity as
(Ferraro & Fiorini 2007, 2008)
2ρφ=12H
2f,T + f(T ), (20)
2pφ=48H
2H˙f,TT −
(
12H2 + 4H˙
)
f,T − f(T ). (21)
Here, ρφ and pφ are the energy density and pressure of
the scalar field, respectively, and satisfy the conservation
equation
ρ˙φ + 3H (ρφ + pφ) = 0. (22)
One can rewrite Equations (20) and (21) in the standard
form of the Friedmann equations as
H2=
1
3
(ρT + ρφ) , (23)
H˙ +
3
2
H2=−1
2
(pT + pφ) , (24)
where
ρT ≡ 1
2
(2Tf,T − f − T ) , (25)
pT ≡−1
2
[
−8H˙T f,TT +
(
2T − 4H˙
)
f,T − f + 4H˙ − T
]
,
(26)
are the torsion contribution to the energy density and
pressure which satisfy the energy conservation law
ρ˙T + 3H(ρT + pT ) = 0. (27)
In the case of f(T ) = T , from Equations (25) and (26)
we have ρT = 0 and pT = 0. Therefore, Equations (23)
and (24) are transformed to the usual Friedmann equa-
tions in GR. In the following, we assume the universe to
be filled with a canonical scalar field which has energy
density and pressure as follows:
ρφ=
1
2
φ˙2 + V (φ), (28)
pφ=
1
2
φ˙2 − V (φ). (29)
Substitution of Equations (28) and (29) into the conser-
vation equation (22) yields the evolution equation gov-
erning the scalar field as
φ¨+ 3Hφ˙+ V,φ = 0, (30)
where V,φ ≡ dV/dφ.
In order to study inflation in f(T )-gravity, it is useful
to define the Hubble slow-roll parameters as follows:
ε1≡− H˙
H2
, (31)
εi+1≡ ε˙i
Hεi
. (32)
Due to having an inflationary epoch (a¨ > 0), according
to Equation (31) we must have ε1 < 1. It should be
noted that the condition ε1 = 1 can determine the ini-
tial (or final) time of inflation if the first Hubble slow-
roll parameter ε1 is a decreasing (or increasing) func-
tion of time (Martin et al. 2014b; Zhang & Zhu 2014;
Rezazadeh et al. 2015, 2016).
During inflation, the scalar field φ and the Hubble
parameter H change very slowly. This enables us to use
the slow-roll conditions given by φ˙2 ≪ V (φ) and
∣∣φ¨∣∣ ≪∣∣3Hφ˙∣∣, ∣∣V,φ∣∣. Applying the slow-roll approximation to
Equations (23) and (30), one can find
V =
1
2
(f − 2Tf,T ) , (33)
φ˙2=−2H˙ (f,T + 2Tf,TT ) . (34)
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With the help of the above equations, one can obtain the
evolutionary behaviors of the potential V (t) and scalar
field φ(t), if the functional form of f(T )-gravity and the
scale factor a(t) are known. Combining the results of
V (t) and φ(t) to eliminate t between them, one may get
V (φ) determining the shape of the inflationary potential
with respect to the inflaton.
In the study of inflation, we usually express the extent
of the universe expansion in terms of the e-fold number,
defined as
N ≡ ln ae
a
, (35)
where ae denotes the scale factor of the universe at the
end of inflation. The above definition is equivalent to
dN = −Hdt. (36)
It is believed that the anisotropies observed in the CMB
radiation and in the LSS of the universe are related to
the perturbations which exit the Hubble radius around
the e-fold number N∗ ≈ 50 − 60 before the end of
inflation (Dodelson & Hui 2003; Liddle & Leach 2003).
Those perturbations remain outside the horizon until a
time close to the present time and this enables us to re-
late the late-time observations to the primordial power
spectra of the perturbations produced during inflation.
In the following, we review briefly the basic results
of the theory of cosmological perturbations in the f(T )-
gravity scenario when a canonical scalar field is assumed
to be the matter-energy content of the universe (for more
details, see Cai et al. (2011); Rezazadeh et al. (2016)).
The primordial power spectrum of the scalar perturba-
tions in the f(T )-gravity is given by (Cai et al. 2011;
Rezazadeh et al. 2016)
Ps = H
2
8pi2c3sε1
∣∣∣∣
csk=aH
, (37)
which should be evaluated at the sound horizon exit for
which csk = aH . Here, cs is the sound speed defined as
c2s =
f,T
f,T − 12H2f,TT . (38)
It is evident that in the case of TEGR (i.e., f(T ) = T ),
we have cs = 1 from Equation (38), and then Equation
(37) reduces to the expected relation for the standard
inflationary scenario (Baumann 2009).
The scale-dependence of the scalar power spectrum is
measured by the scalar spectral index
ns − 1 ≡ d lnPs
d ln k
. (39)
In the slow-roll approximation, it is assumed that the
Hubble parameter H and the sound speed cs are slowly
varying (Garriga & Mukhanov 1999). Therefore, the re-
lation csk = aH leads to
d ln k ≈ Hdt = −dN, (40)
which is valid around the sound horizon exit. Now, using
Equations (31), (32), (37), (39) and (40), we can obtain
the scalar spectral index in f(T )-gravity scenario as
ns = 1− 2ε1 − ε2 − 3εs1, (41)
where we have defined the sound speed slow-roll param-
eters as follows:
εs1 ≡ c˙s
Hcs
, (42)
εs(i+1) ≡
ε˙si
Hεsi
. (43)
We further can use Equations (32), (40), (41), (42), and
(43) to obtain the running of the scalar spectral index
as
dns
d ln k
= −2ε1ε2 − ε2ε3 − 3εs1εs2. (44)
We now focus on the tensor perturbations in the
framework of f(T )-gravity. Following Rezazadeh et al.
(2016), we define the parameters γ and δ as follows:
γ≡
(
f,TT
f,T
)
T˙ , (45)
δ≡ |γ|
2H
. (46)
Rezazadeh et al. (2016) proposed that if the δ parameter
is much less than unity (δ ≪ 1), then the tensor power
spectrum of the tensor perturbations in f(T )-gravity re-
duces to the one for the standard inflationary model,
which is given by
Pt = 2H
2
pi2
∣∣∣∣
k=aH
. (47)
It should be noted that the tensor power spectrum must
be calculated at the time of horizon crossing specified
by k = aH . This time is not exactly the same as the
time of sound horizon crossing for which csk = aH , but
to lowest order in the slow-roll parameters the difference
is negligible (Garriga & Mukhanov 1999).
The scale-dependence of the tensor power spectrum is
specified by the tensor spectral index
nt ≡ d lnPt
d ln k
. (48)
Using Equations (31), (40), (47), and (48), we obtain
this observable for the inflationary model based on the
f(T )-gravity scenario as
nt = −2ε1. (49)
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Current experimental devices are not accurate enough to
measure this observable, and we may be able to deter-
mine it with more sensitive measurements in the future
(Simard et al. 2015).
An important inflationary observable which can be ap-
plied to discriminate between inflationary models is the
tensor-to-scalar ratio
r ≡ PtPs . (50)
In f(T )-gravity setting, using Equations (37) and (47)
in Equation (50), it is easy to see that this observable is
given by
r = 16c3sε1. (51)
From Equations (49) and (51), the consistency rela-
tion in f(T )-gravity takes the form
r = −8c3snt. (52)
It is obvious that for cs = 1, this equation reduces the
well-known consistency relation r = −8nt in the stan-
dard inflationary scenario (Baumann 2009).
3. LOGAMEDIATE INFLATION IN F (T )
TELEPARALLEL GRAVITY
Barrow & Nunes (2007) investigated logamediate in-
flation in the framework of the standard inflationary
scenario based on Einstein gravity. From their re-
sults, it seems that logamediate inflation within the
standard inflationary setting is ruled out by current
observational data from the Planck 2015 collaboration
(Planck Collaboration 2016). This motivates us to ex-
amine the observational viability of logamediate infla-
tion in f(T ) teleparallel gravity.
We consider an f(T )-gravity setting in which the f(T )
function in action (1) has the power-law form (Linder
2010; Wu & Yu 2010; Rezazadeh et al. 2016)
f (T ) = T0
(
T
T0
)n
, (53)
where T0 and n are constant parameters of the model.
For the case n = 1, Equation (53) transforms to TEGR,
i.e., f(T ) = T . From the definition of sound speed in
Equation (38), we see that the f(T ) model (53) gives
rise to a constant sound speed as
c2s =
1
2n− 1 . (54)
The above equation leads to the requirement n ≥ 1 re-
quired to have a physical speed for propagation of the
scalar perturbations, i.e., 0 < c2s ≤ 1 (Franche et al.
2010). Furthermore, in our f(T )-gravity model (53), the
sound speed slow-roll parameters (42) and (43) vanish
because of the constant sound speed (54).
Now, we consider the logamediate scale factor which
has the following form (Barrow & Nunes 2007):
a(t) = a0 exp
[
A
(
ln t
)λ]
, (55)
where a0 > 0, A > 0 and λ ≥ 1 are constant parameters.
For λ = 1, the logamediate scale factor (55), reduces to
the power-law scale factor a(t) = a0t
q, where q = A.
With the above scale factor, the Hubble parameter reads
H =
Aλ (ln t)
λ−1
t
. (56)
Furthermore, we see from Equation (31) that the first
slow-roll parameter takes the form
ε1 =
ln t− λ+ 1
Aλ (ln t)
λ
. (57)
The above equation shows that at late times, t ≫ 1,
the first slow-roll parameter becomes a decreasing
function during inflation, and hence it cannot reach
unity at the end of inflation. This demonstrates that,
in our model, inflation cannot end with slow-roll vi-
olation (Martin et al. 2014b; Rezazadeh et al. 2016;
Zhang & Zhu 2014; Rezazadeh et al. 2015).
To obtain the evolution of the inflationary potential,
we use Equations (19), (33), (53), and (56), and obtain
V (t) = 3n (2n− 1)
[
2
(−T0)
]n−1 [
Aλ (ln t)
λ−1
t
]2n
.
(58)
We further can use Equation (34) to find
φ˙ =
[
2nn (2n− 1) (Aλ)2n−1
(
3
(−T0)
)n−1]1/2
×
[
(ln t)
2n(λ−1)−λ
(
ln t− (λ− 1)
)]1/2
t−n.(59)
In general, it is too difficult to solve the above equation
for a given value of n. Therefore, we cannot combine
Equations (58) and (59) and find the shape of the in-
flationary potential V (φ) for a general n. However, we
can check the validity of our results for the simplest case
n = 1 corresponding to TEGR, and we expect that it
leads to the same results for logamediate inflation in
the standard inflation scenario. For the case of n = 1,
Equations (58) and (59) yield
V (t)=3
[
Aλ (ln t)
λ−1
t
]2
, (60)
φ(t)=
2
√
2Aλ
λ+ 1
(ln t)
(λ+1)/2
. (61)
Logamediate inflation in f(T ) teleparallel gravity 7
In the derivation of Equation (61) we have followed the
logic of Barrow & Nunes (2007), and considered the late
time limit which allows us to ignore (λ − 1) versus ln t.
If we combine the above two equations to eliminate t,
we find the inflationary potential as
V (φ) = V0φ
α exp
(−2Bφβ) , (62)
where
V0≡ 3
(
AλBλ−1
)2
, (63)
B≡
(
λ+ 1
2
√
2Aλ
)2/(λ+1)
, (64)
α≡ 4 (λ− 1)
λ+ 1
, (65)
β≡ 2
λ+ 1
. (66)
The result in Equation (62) is the potential responsi-
ble for logamediate inflation in the standard inflationary
scenario, and this result is in agreement with that found
by Barrow & Nunes (2007).
Here, we are interested in showing that our result
is also in agreement with the analysis performed by
Barrow & Parsons (1995), who presented asymptotic so-
lutions of the potential
V (φ) = V0φ
l exp (−κφm) , (67)
in the slow-roll approximation. In the above equa-
tion, V0, l, κ and m are positive constant parameters.
Barrow & Parsons (1995) found that for the case m = 1
and l = 0, and provided that κ2 < 2, the potential (67)
leads to an inflationary expansion in the power-law form
a(t) ∝ t2/κ2 . (68)
This is just the well-known fact that in the standard
inflationary scenario, the exponential potential gives
rise to power-law inflation (Martin et al. 2014b,a). In
addition, Barrow & Parsons (1995) obtained that for
0 < m < 1 and in the limit of t → ∞, the potential
(67) provides an inflationary scale factor in the form of
a(t) ∝ exp
[
1
κm(2−m)
(
2
κ
) 2−m
m
(ln t)
2−m
m
]
. (69)
By comparing the potentials (62) and (67), we find
α= l, (70)
β=m, (71)
2B=κ. (72)
First, we focus on the case m = 1 and l = 0. In this
case, Equations (70) and (71) give α = 0 and β = 1.
As a result, from Equation (65) we get λ = 1. Using
this, we see that in Equation (55) the logamediate scale
factor reduces to the power-law one
a(t) ∝ tA. (73)
In addition, Equation (64) gives B = 1/
√
2A. This to-
gether with Equation (72) gives A = 2/κ2. Finally, us-
ing this result in Equation (73), we reach Equation (68)
obtained by Barrow & Parsons (1995).
Second, we proceed to examine the case 0 < m < 1.
By use of Equations (66) and (71), we obtain
λ =
2−m
m
. (74)
Applying this together with Equations (64) and (72), we
find
A =
1
κm(2−m)
(
2
κ
) 2−m
m
. (75)
Now, it is obvious that substitution of Equations (74)
and (75) into (55) yields Equation (69) obtained by
Barrow & Parsons (1995). Therefore, we showed that
the results (68) and (69) given by Barrow & Parsons
(1995) are recovered in our model.
For the f(T ) function given in Equation (53) with a
general n, and considering the logamediate scale factor
(55), the scalar power spectrum (37) becomes
Ps = (Aλ)
3 (2n− 1)3/2 (ln t)3λ−2
8pi2t2 (ln t− λ+ 1) . (76)
We can also obtain the scalar spectral index from Equa-
tion (41) as
ns =
[
Aλ (ln t)
λ
(ln t− λ+ 1)
]
−1
×
[
Aλ (ln t)
λ+1 −Aλ(λ − 1) (ln t)λ − 2 (ln t)2
+5(λ− 1) ln t− 3λ2 + 5λ− 2] . (77)
In addition, the running of the scalar spectral index fol-
lows from Equation (44) as
dns
d ln k
= (λ− 1)
[
Aλ (ln t)λ (ln t− λ+ 1)
]
−2
×
[
2 (ln t)
3 − (7λ− 4) (ln t)2 + (8λ2 − 9λ+ 3) ln t
−λ (3λ2 − 5λ+ 2)] . (78)
In order to find the expression of the tensor power
spectrum for the model under consideration, we note
that for the f(T ) function (53), the δ parameter can be
simplified as
δ = (n− 1) ε1. (79)
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In this paper, we are only dealing with values of n of
order unity. Hence, the δ parameter takes the order
of the first slow-roll parameter and therefore it becomes
much less than unity in the slow-roll regime. This allows
us to use Equation (47) for the tensor power spectrum
to obtain
Pt = 2
[
Aλ (ln t)
λ−1
pit
]2
. (80)
Then, using this together with Equation (49), the tensor
spectral index is obtained as
nt = −2 (ln t− λ+ 1)
Aλ (ln t)λ
. (81)
If we use Equation (51), we can easily show that the
tensor-to-scalar ratio becomes
r =
16 (ln t− λ+ 1)
Aλ(2n− 1)3/2 (ln t)λ
. (82)
It is interesting to find simplified forms of the equa-
tions for the inflationary observables in the case of λ = 1
for which logamediate inflation reduces to power-law in-
flation a(t) ∝ tq, where q = A. For λ = 1, Equations
(77), (78), (81), and (82) reduce to
ns = 1− 2
A
, (83)
dns
d ln k
= 0, (84)
nt = − 2
A
, (85)
r =
16
(2n− 1)3/2A. (86)
These are in agreement with the results of Rezazadeh et al.
(2016), where the authors investigated power-law infla-
tion in the f(T )-gravity setup (53). The obtained results
for the scalar spectral index ns and the tensor-to-scalar
ratio r in Equations (83) and (86) are independent
of the dynamical quantities such as t, N or φ. This
behavior is familiar for power-law inflation in other
inflationary scenarios, for instance, the standard in-
flationary setting (Tsujikawa et al. 2013), Brans-Dicke
inflation (Tahmasebzadeh et al. 2016), tachyon inflation
(Rezazadeh et al. 2017), and non-canonical power-law
inflation (Unnikrishnan & Sahni 2013). Consequently,
we can combine Equations (83) and (86) to eliminate A
between them, and obtain
r =
8
(2n− 1)3/2 (1− ns) , (87)
implying a linear relation between r and ns. For n =
1, i.e., f(T ) = T , the above equation reduces to r =
8 (1− ns) which is the well-known result obtained for
power-law inflation in the standard inflationary scenario
(Tsujikawa et al. 2013).
We come back to our investigation with general n. So
far, we have found the inflationary observables in terms
of time. In order to estimate these observables, it is
necessary to evaluate them at the time of horizon exit
which has a specified e-fold number. Consequently, we
should obtain the relation between time and e-fold num-
ber in our model. To this end, we solve the differential
Equation (36) for the logamediate scale factor (55) and
obtain
t = exp
[(
(ln te)
λ − N
A
)1/λ]
, (88)
where te refers to the end time of inflation. To get
the above result, we have applied the initial condition
Ne ≡ N(t = te) = 0 which is a direct implication
of definition (35) for the e-fold number. Here, it is
essential to note that we cannot determine te in our
model by setting ε1 = 1, because, as we have mentioned
before, inflation in our model cannot end with slow-
roll violation (Martin et al. 2014b; Rezazadeh et al.
2016; Zhang & Zhu 2014; Rezazadeh et al. 2015). To
overcome this problem, we follow the approach of
Martin et al. (2014b) and Rezazadeh et al. (2016), and
retain te as an extra parameter. In the following, we
determine it by fixing the amplitude of the scalar per-
turbations from the observational results
Inserting Equation (88) into (76), we obtain the scalar
power spectrum at the horizon exit as
Ps (N∗) =
(Aλ)
3
(2n− 1)3/2
(
(ln te)
λ − N∗A
)(3λ−2)/λ
8pi2
[(
(ln te)
λ − N∗A
)1/λ
− λ+ 1
]
× exp
[
−2
(
(ln te)
λ − N∗
A
)1/λ]
. (89)
The Planck 2015 data provided an estimation for the
amplitude of the scalar perturbations as ln
[
1010Ps (N∗)
]
=
3.094± 0.034 (68% CL, Planck 2015 TT,TE,EE+lowP)
(Planck Collaboration 2016). We use this constraint in
the above equation to fix the amplitude of the scalar
power spectrum in our model and determine the pa-
rameter te in terms of the other parameters for a given
horizon crossing e-fold number N∗. Since we cannot
determine te analytically, we use a numerical approach.
Inserting the result of the numerical solution for te in
Equation (88), we can obtain the time of horizon exit t∗
for given parameters n, A, λ, and N∗. Surprisingly, our
computations show that t∗ does not depend onN∗ at all.
To explain this unexpected result, we take the partial
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Figure 1. Prediction of logamediate inflation (55) in our f(T )-gravity model (53) in r−ns plane in comparison with the Planck
2015 results. The black lines are related to the case n = 1 corresponding to TEGR (i.e., f(T ) = T ) that provides the same
results as the standard inflationary scenario. The orange lines correspond to the case n = 2. The marginalized joint 68% and
95% CL regions of Planck 2013, Planck 2015 TT+lowP and Planck 2015 TT,TE,EE+lowP data (Planck Collaboration 2016)
are specified by gray, red and blue, respectively.
Figure 2. Parameter space of A and λ, for which logamediate inflation (55) in our f(T )-gravity model (53) with n = 2 is
compatible with the Planck 2015 results. The darker and lighter blue regions indicate the parameter space for which our model
is in agreement with Planck 2015 TT,TE,EE+lowP data (Planck Collaboration 2016) at 68% CL and 95% CL, respectively.
derivative of both sides of Equation (89) with respect to
N∗, and, keeping in mind that ∂Ps (N∗) /∂N∗ = 0, we
obtain
∂te
∂N∗
=
te
Aλ (ln te)
λ−1
. (90)
On the other hand, if we evaluate Equation (88) at the
horizon exit with the e-fold number N∗, and calculate
the partial derivative of the result with respect to N∗,
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Table 1. The r − ns consistency for different ranges of the parameter A with some typical values of λ as well as the predicted
values for the running of the scalar spectral index dns/d ln k in our f(T )-gravity logamediate inflation model with n = 2. The
values of dns/d ln k satisfy the 95% CL constraint provided by Planck 2015 TT,TE,EE+lowP data (Planck Collaboration 2016).
λ A
r − ns
consistency
dns
d ln k
1 52 . A . 78 68% CL 0
2 1.64 . A . 2.34 68% CL 2.18× 10−5 . dns
d ln k
. 4.95 × 10−5
3 0.069 . A . 0.093 68% CL 5.02× 10−5 . dns
d ln k
. 1.09 × 10−4
4 0.0033 . A . 0.0042 68% CL 8.78× 10−5 . dns
d ln k
. 1.79 × 10−4
5 1.69 × 10−4 . A . 2.06 × 10−4 68% CL 1.35× 10−4 . dns
d ln k
. 2.66 × 10−4
6 9.10 × 10−6 . A . 1.04 × 10−5 68% CL 2.15× 10−4 . dns
d ln k
. 3.72 × 10−4
7 4.63 × 10−7 . A . 6.55 × 10−7 95% CL 1.42× 10−4 . dns
d ln k
. 8.29 × 10−4
8 2.73 × 10−8 . A . 3.46 × 10−8 95% CL 2.20× 10−4 . dns
d ln k
. 1.07 × 10−3
λ & 9 — — —
then we will have
∂t∗
∂N∗
=
exp
[(
(ln te)
λ − N∗A
)1/λ]
(
(ln te)
λ − N∗A
)(λ−1)/λ
×
(
(ln te)
λ−1
te
∂te
∂N∗
− 1
Aλ
)
. (91)
It is obvious that substitution of ∂te/∂N∗ from Equation
(90) into Equation (91) leads to ∂t∗/∂N∗ = 0. There-
fore, in our model, and after fixing the amplitude of the
scalar perturbations from the observational data, the
time of horizon exit t∗ is independent of its e-fold num-
ber N∗. As an important result, we conclude that the
inflationary observables (77), (78), (81), and (82) evalu-
ated at t∗ are independent of N∗.
Now, we can estimate the inflationary observables in
our model and check their consistency versus the cos-
mological data. To do so, first we solve Equation (89)
numerically to find te for given parameters n, A, and λ.
Then, we use the obtained value for te in Equation (88)
and find t∗. Subsequently, we evaluate the inflationary
observables (77), (78), and (82) at the time of horizon
exit t∗.
In order to check the viability of logamediate inflation
(55) in our f(T )-gravity model (53), we use Equation
(77) and (82) and plot the prediction of our model in
r − ns plane as shown in Figure 1. In this figure, the
marginalized joint 68% CL and 95% CL regions of the
Planck 2015 data (Planck Collaboration 2016) have
been specified. We have represented the results of our
model with n = 1 and n = 2 in the figure as black and or-
ange lines, respectively. Each line is related to a specific
value for the parameter λ, while the parameter A varies.
In each case, as A increases, ns approaches 1 and r ap-
proaches 0. The case n = 1 corresponds to TEGR, which
provides the same results of the standard inflationary
scenario. It is obvious in the figure that for n = 1, loga-
mediate inflation is completely ruled out by Planck 2015
TT,TE,EE+lowP data (Planck Collaboration 2016).
But, our study indicates that if we take the parameter
n greater than 1, then logamediate inflation (55) in our
f(T )-gravity model (53) can be compatible with the
Planck 2015 results. For instance, as we see in Figure
1, for n = 2, logamediate inflation is consistent with the
joint 68% CL region of Planck 2015 TT,TE,EE+lowP
data (Planck Collaboration 2016). In Figure 2, we have
specified the parameter space of A and λ for which our
model with n = 2 is compatible with the 68% CL or
95% CL regions of Planck 2015 TT,TE,EE+lowP data
(Planck Collaboration 2016). From the figure, we con-
clude that for λ . 6 (λ . 8), our model is compatible
with the joint 68% CL (95% CL) region of Planck 2015
TT,TE,EE+lowP data (Planck Collaboration 2016).
In Table 1, we present the ranges of the parameter A
for which our model with n = 2 and with some typical
values of λ is consistent with the Planck 2015 obser-
vational data (Planck Collaboration 2016). In Table
1, we also present the predicted values for the running
of the scalar spectral index dns/d lnk obtained using
Equation (78). The predicted values for dns/d ln k
in our model are compatible with the 95% CL con-
straint provided by Planck 2015 TT,TE,EE+lowP data
(Planck Collaboration 2016).
At the end of this section, it is useful to provide some
explicit estimations for the inflationary observables in
our model. We choose n = 2, A = 1.8, and λ = 2. Using
Equation (77), (78), and (82), we obtain ns = 0.9657,
dns/d ln k = 3.99 × 10−5, and r = 0.0546, respectively,
and these are in good agreement with Planck 2015
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TT,TE,EE+lowP data (Planck Collaboration 2016).
Using Equation (81), our model predicts the tensor
spectral index to be nt = −0.0354, and this value may
be verified by more precise measurements in the future.
Within our model, we can also provide some predictions
for other parameters, including the time of horizon exit
t∗ and the end time of inflation te. With the chosen
values for n, A, λ, and taking the horizon exit e-fold
number as N∗ = 60, we obtain the end time of infla-
tion from the numerical solution of Equation (89) as
te = 6.47 × 106M−1P = 1.75 × 10−36 sec. Applying this
in Equation (88) gives the time of horizon crossing as
t∗ = 2.15× 106M−1P = 5.82× 10−37 sec. Here, we recall
that in our logamediate inflationary model, although the
value of te depends on N∗, the value of t∗ is completely
independent of it.
4. CONCLUSIONS
We have investigated logamediate inflation in the
framework of f(T )-gravity which is sourced by a canon-
ical and minimally coupled scalar field. For this pur-
pose, we first briefly reviewed the basic equations gov-
erning the cosmological background evolution in f(T )-
gravity and presented the relations of the scalar and
tensor power spectra in this scenario. Then, we consid-
ered a setting in which the f(T ) function in the action
has the power-law form f(T ) = T0 (T/T0)
n
, where n
and T0 are constant parameters. For n = 1, this re-
duces to f(T ) = T which provides the same results as
for Einstein GR. In addition, in our work we considered
the logamediate scale factor a(t) = a0 exp
[
A
(
ln t
)λ]
,
where a0 > 0, A > 0 and λ ≥ 1 are constant parame-
ters. For λ = 1, the logamediate scale factor turns into
the power-law scale factor a(t) = a0t
q, where q = A.
Our investigation implies that, although logamediate
inflation is not consistent with the the Planck 2015 data
(Planck Collaboration 2016) in the standard framework
based on Einstein gravity, we can make it compatible
with the observational data in our f(T )-gravity model,
if we take the parameter n greater than 1. For instance,
we showed that for n = 2, the result of the logame-
diate inflation in r − ns plane can lie inside the 68%
CL region favored by Planck 2015 TT,TE,EE+lowP
data (Planck Collaboration 2016). Using the r − ns
test, we determined the parameter space for A and λ
in our model with n = 2, and showed that for λ . 6
(λ . 8), our model is consistent with the joint 68%
CL (95% CL) region of Planck 2015 TT,TE,EE+lowP
data (Planck Collaboration 2016). We further esti-
mated the running of the scalar spectral index dns/d ln k
in our model, and concluded that it satisfies the 95%
CL bound from Planck 2015 TT,TE,EE+lowP data
(Planck Collaboration 2016).
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